OBJECTIVE: In-dwelling catheters for 24 hours after operation are used routinely in gynecologic surgery. This study assesses whether the immediate removal of an in-dwelling catheter after the operation affects the rate of recatheterization, febrile morbidity, symptomatic urinary tract infections, or subjective pain assessments. STUDY DESIGN: This study was a prospective randomized controlled trial comprised of 250 women who underwent hysterectomy and who did not require bladder suspension or strict fluid treatment. The in-dwelling catheter was removed either immediately after the operation or on the first day after the operation. The association between clinical variables and the length of catheterization were assessed by chi-squared analysis. RESULTS: Patients were assigned randomly into 2 groups, with no significant differences in the outcomes, only in the perception of pain. Clinical events included fever ($38.58C) that occurred in 6 patients in the indwelling catheter group compared with 5 patients in the early removal group (P = .01), symptomatic urinary tract infections in 3 patients in both groups (P = .99), and recatheterization in 3 patients in the in-dwelling catheter group compared with 5 patients in the early removal group (P = .17). Subjectively, patients in the early removal group reported significantly less pain than did the in-dwelling group (P < .001). CONCLUSION: The early removal of in-dwelling catheters after operation was not associated with an increased rate of febrile events, urinary tract infections, or need for recatheterization. In addition, subjective pain assessment was significantly less in the early removal group. Early removal of an in-dwelling catheter immediately after operation is not associated with adverse events. (Am J Obstet Gynecol 2003;189:435-7.) 
In-dwelling catheter use after major uncomplicated gynecologic surgery has been the standard method of practice for bladder treatment after the operation. 1, 2 However, there is limited support for the use of indwelling catheters for the first 24 hours routine hysterectomy. 3 Furthermore, in-dwelling catheters have been associated with increased bacterial counts and higher rates of positive urine cultures. 4, 5 Although the practice of in-dwelling catheter use may be more convenient for providers who care for these the patients, there is little information as to the benefits for the patients.
Material and methods
This study was a randomized controlled clinical trial that was conducted between January 1998 and December 2001 through the Department of Obstetrics and Gynecology at Denver Health Medical Center. The Institutional Review Board of the University of Colorado approved the study. Consenting women who were included in the study underwent hysterectomy for various benign diseases (eg, fibroid tumors, abnormal uterine bleeding, chronic pain, and persistent cervical dysplasia or microinvasive cervical cancer). Patients who were excluded from participation where those women for whom a complicated surgical procedure was anticipated (ie, patients who underwent bladder suspension or colporraphy, diagnosis suspicious for severe endometriosis or for whom strict fluid treatment was required). For sample size calculations, we assumed that 20% of the women would have an adverse outcome. Thus, with 239 women, the study had 80% power to detect a 10% decrease in the rate of adverse outcomes in the immediate removal group at .05 level of significance. By computergenerated randomization (0/1 system), patients were assigned randomly into 2 groups: patients who underwent the immediate removal of the catheter in the operating room versus patients who underwent the removal of the catheter on postoperative day 1. Before entering the operating room, the surgeon obtained a sealed opaque envelope that contained the randomization assignment. During the observation period, 323 patients were eligible, of whom 250 patients were enrolled. Several of the attending surgeons did not wish to participate, which accounts for the 50 patients and 23 patients who chose not to participate.
One hundred fifty patients underwent vaginal hysterectomy, and 100 patients underwent abdominal hysterectomy. Patients in both groups received a single dose of antibiotic prophylaxis before the operation. The catheters that were used were latex, 16F with a 10-cc balloon, which is the standard catheter that is used in this hospital's operating room. Catheters were inserted before the operation for the duration of the surgical procedure. Then, on the basis of the study assignment, the catheter was removed either in the operating room, after the surgical procedure, or on postoperative day 1. The association between clinical variables and treatment assignments were assessed by chi-squared analysis. We used EPI Info 6.0 (Center for Disease Control and Prevention, Atlanta, Ga) for all analyses. Variables that were assessed for each group were the rate of recatheterization, febrile morbidity, symptomatic urinary tract infections, and pain. Pain was assessed with a pictorial questionnaire (Fig 1) that assessed the level of pain and location (ie, bladder or urethra vs the surgical site). The questionnaires were site specific for pain. Incisional pain was described as ''pain over the incision, in the abdominal area (for abdominal hysterectomies) or vaginal cuff pain (for vaginal hysterectomies) differentiated from urethral or bladder pain.'' Questionnaires on pain assessment were completed by the study investigators during evening rounds on postoperative day 1. Reviewers who were blinded to the study assignment evaluated chart review and pain questionnaires.
Results
The study population comprised 250 women whose demographics and clinical characteristics are provided in Table I . The median age was 47 years, (range, 25-72 years); 15% of the women were white; 18% of the women were black; 63% of the women were Hispanic, and 4% of the women were of other ethnicity. In a comparison of the zEither reinsertion or continued use of an in-dwelling catheter for an additional 24 hours.
2 groups, no differences were seen in terms of gravidity, parity, height, weight, or indications for surgery. Indication for hysterectomy included abnormal uterine bleeding, uterine fibroid tumors, cervical dysplasia, and microinvasive cervical cancer. For both groups, there were no intraoperative complications, no significant difference in the rate of postoperative fever (ie, temperature, $38.58C), no difference in the rate of urinary tract infections, or recatheterization for an additional 24 hours (Table II) . For both the abdominal and vaginal hysterectomy groups, women in the immediate removal group had significantly less pain than the in-dwelling catheter group (Table III) . No patients complained about the early ambulation during the first 24 hours.
Comment
Currently, it is standard for an in-dwelling catheter to be placed for 24 hours after an uncomplicated standard gynecologic surgery. However, the use of an in-dwelling catheter after gynecologic surgery have been shown to affect the length of hospitalization, the occurrence of febrile morbidity, and the incidence of urinary tact infection. [5] [6] [7] [8] Our findings suggest that the immediate removal of the catheter at the completion of an uncomplicated surgical procedure was not associated with any adverse outcome (ie, recatheterization, urinary tract infections, or febrile episodes). Furthermore, patients in the immediate removal group reported the pain, which was associated with the use of an in-dwelling catheter, was either no different after the operation or less than the group in which the catheter was maintained for 24 hours. This suggests that the immediate removal of the catheter may be an improvement for patients in the early postoperative period.
Limitations to this study were that the degree of surgical difficulty could not be assessed, which may have effected the results because of fever or pain. Pain perception is a subjective measure, which could result in variations of perceived pain. Although catheters are extremely useful for patients after bladder suspension for the monitoring of fluid status and for patients who could not ambulate easily, patients who undergo benign surgery experience less pain and have no complications.
Despite these limitations, this study demonstrated that the immediate removal of an in-dwelling catheter resulted in no adverse outcomes and improved the level of pain that is experienced by patients. The immediate removal of a catheter seems to offer advantages after uncomplicated hysterectomy. 
